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DEFINITION OF EXTREME ENVIRONMENTS

Void swelling

I Radiation

[Muntifering et al., MRL (2016)]
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DEFINITION OF EXTREME ENVIRONMENTS
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[Muntifering et al., MRL (2016)]
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DEFINITION OF EXTREME ENVIRONMENTS

Irradiation-assisted corrosion
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[Jiao and Was, DE-AC07-051D14517
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[Muntifering et al., MRL (2016)]
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DEFINITION OF EXTREME ENVIRONMENTS

Irradiation-assisted corrosion

7 x 10 6 dpa/s

7 x 10 7 dpa/s

nirradiated

111

Pt

Stainless steel

Approx. inner oxide thickness: 70 nm

50 nm

190 nm

[Jiao and Was, DE-AC07-051D14517
(2015)]

Void swelling

I, Radiation

[Muntifering et al., MRL (2016)]
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How DO WE Go ABOUT IT TODAY?

Multi-Functional Materials
Performance requirements compatibles with

environments and applications

MATERIALS DISCOVERY IN COMBINED EXTREMES
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National
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DISCOVERY PRINCIPLES

1. Foundational Thrust:

Microstructure evolution in extremes

interfaces

Bulk MP

2. Materials Discovery Thrust:

Novel materials

Current materials

Multi-Materials Networks

FUNDAMENTAL KNOWLEDGE

Structure and

Property

Characterization

Advanced

Materials

Synthesis

NikIntegration

Modeling

BRIDGING SCALES DYNAMIC EVOLVING MICROSTRUCTURES

Fundamental

Insights

Enabling

Capabilities
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MICROSTRUCTURAL COMPLEXITY
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KEY OPPORTUNITIES?
MICROSTRUCTURE CHARACTERIZATION
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CULTURAL TREND IN MATERIALS DISCOVERIE aaanalories
https://ceimm.jhu.edu

Aw MN

Center of Excellence on Integrated Materials Modeling

http://chimad.northwestern.edu/

CHiMaD

http://www.cnamd-efrc.ora

•. ons

MEW

CIMMOSISSIONI :11 CNGMD
Incorporating Metastability

htt s://edde.ornl. aov

Energy Dissipation to Defect Evolution (EDDE)
an Office of Basic Energy Sciences Energy Frontier Research Center (EFRC)

https://hemi.jhu.edu/cmede/

CMEDE

Microstructure Processing

PredictionTool Modeling

Tools

Data
Generation &

Storage Tools

htt s://www.m ov

Designed

New Material

Material

Performance

Criteria

CENTER FOR
MATERIALS IN EXTREME
DYNAMIC ENVIRONMENTS

htt ://cmime.lanl. ov

=MIME

And many others

htt ://efrc.cst.tem le.edu

CED M Center for the Computational Design of Functional Layered Materials
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AT THE INTERSECTION OF COMPUT'L MAT. SCI,
DATA ANALYTICS AND EXPERIMENTAL
CHARACTERIZATION
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-111111linq

1

Controlling microstructure
evolution in extremes across scales

Understanding microstructure evolution
in extremes across scales

Characterization

Modeling
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